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(54) COLOR IMAGE FORMING DEVICE AND REGISTER MARK DETECTION DEVICE THEREFOR 


(57)Abstract: 

PROBLEM TO BE SOLVED: To minimize register-mark detection 
error caused by flutter of a carrying belt and to obtain satisfactory 
contrast even in the detection of register marks of arbitrary colors 
on the carrying belt. 

SOLUTION: In the color image forming device in which toner images 
of specific colors formed by an image forming part are 
superimposed and transferred to a recording medium S carried by a 
carrying belt 60 and are fixed thereon, a register mark detection 
device 51 detects register marks formed corresponding with the 
toner image of several colors on the belt 60 in order to detect the 
displacement of the toner images of several colors on the medium 
S. The device 51 comprises two light sensors 511a and 511a' for 
detecting the same part N of the register mark K1 and two light 
sources 512a and 512a' corresponding to the sensors 511a and 
51 1a' and used for emitting light to the mark K1, and arranges the 
sensors and the respective light sources so that they are axially 
symmetrical with respect to an axis H in the direction of the normal 
line of the face of the belt 60 on which the mark K1 is formed. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 


Copyright (C); 1998,2003 Japan Patent Office 


(19>B#H»fW (J P) 


(12) 


2t 


4# If 2t ^ (A) 


#R§2000 - 227692 
(P2000 - 227692 A) 
<43)^P0H ¥/8l24p8 J115B (2000.8. 15) 


(51) IntCl. 7 
G 0 3 G 15/01 
21/14 
H0 4N 1/29 


F I 

G 0 3 G 15/01 

H 0 4 N 1/29 

G 0 3 G 21/00 


Y 2H027 
G 2H0 3 0 
372 5C074 


aM£EcD8c6 OL (^ 15 H) 


(21)tttfg## 

ftmm 1-28949 

(71) USA 

000006079 

(22)tbK9B 




¥mi*?2R 5 B (1999. 2. 5) 


^fi^*Em**K5e±Br=Ts 3si3^ 




ARSIS tfJU 



(72)&ijlf# 





^R?U4»*Kft±»r=:TS3Sl3^ AIR 







(72)SS^# 

("IS Mi 




*R?fr>|>ifeK£±Br-TB3#13*f *R 







(74)«SA 

100074125 










(54) ^^-is»^Ke«r^^^^xhv-^«m^sxr^*^-®«^^e 


(57) [SftI (ttiEW) (A) 

So 

[Wft^si Hteffjfttt looc-iook -e*rts 
nasf^ft h^--»$rSSig-</u h 6 o T?«ai*HsiE» 

-^^wg{a5 i, 5 2, 5 mm.5 

* h "v'— ^ K 1 COP— «»N*tta+"Sfc*0-0<0* 
^t5 11a, 511a' <b , #ir>-^5 1 1 a % 5 

<0*8K5 12a, 512a' t «r£* % *ix«L#tf;?- 
S-fe^-frtftjSrtS^— * K 1 h60I 



-1- 


/ 

Msns m m& b-t--®. tmesis b xmm ztizw. 
&^xmmmmt&it±x<Dm ! && ht-ftottisftKo 

7£m>(oiEmmmz&t>z>m$tjj famcM^xmttmz 

^cOiffiSft^flfJlBIE^iffiiS J: 9 «t 50£ 

7fi2/sX $ it* gf teft b ^-fifcSrjfRaS^u h -C»5S S 5 IB 
* h-^— ^Srfiim-rsuv?* h^— *ttffl3SBS:«;ifc 

i*, awe us** h-^— ^* s »***t«MnEE«uiffBx 

lififtEftKiS^/u hiiiofej»*ifij«|-c«>oTffifEu^* h 
Tftb#ffclcg2B*jh/C^5££ tic, «Bl/^ h-r- 

«ciBB S JXT t ^ « i fc «:»« i: -5 * 7 - Bf«»«3S 

I W*« 4 ] ffirEWSS^/u h ic J: ^ «rEE««E«:<ojRaS 
*I«JtlE«rS*-fRllc*5^-cficBt-rb LttlEISSl 

i^±xitm^m^^ b Jiicm& $ tio mmcomm. u 
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*tto#7-pS««jS3SB. 

[fB#*S5] ifflEUv*;* h-^-^tttH«Blc*jst5-o 
*W K-e*>SSS*«3X«4E*<o*7— Mfft»^ 

<0*ir>l^3&>e>#e>*i5U^* h^— *ofM««UcS 

[0001] 

U 99Eiii«^J«aF|J"C»fiicStL59f^fi N^— fft*»as 

^ht?«KS*ixSEakK*cMta«i*L, 

*7-liB»««Blctev^TWEE«KffJi-cotJ[*fe 

h^-«o{u©rno^t±iOfc^ic, jffiEEftffltttJiX 

[0002] 

it»e*<oiitffi #7— u— if^y >?t$<ojj7— mom 

««B<otta>KW:, IWMai$rISix, *MB»A 

*»iS^hT«a6$n5E««t»^a*a|5^L, ^ 
S*S*7-iBfiWKdt3SB^*)5. 

so [0003] z<d£ ottx^—mfoMt&^wnftmx 
«i) raoffiBm<7>*£aspflMi*5, -r^^^feh 

^— « (®«) MoffiB^-rix<5t. EftjK*±-C»e> 
iiBtfc^fiKagBia, E«ftSC*±lc*j*t-5fflftfe<oh-^-ie 

40 as h^-«ic-ttt-eix^L-cjgricsttsu^* 

[0 004 J CCOSS5H-</Uh±|C^$tL-5Uv?* h-?' 

if^^ia^u^ b-?—?<Dmm&m&&±~rz> 

50 Zbtf&Zo *fc. «»-</uhi:^<D±lc»fiKSns# 
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[000 5] ^ot, Z<D£ ?t£ls*J>* h^r — *ttttl3$ 

G>»&*r»ffl-*-5 w £ t , ass^u h <t i/^ h 

^©fiffft a v h 7 * h c t tc J: 9 ^tBMS 

fcafrfc, #Jx.tf> WDBB36 3-3 00 2 
[0 0 0 6] £/c, *S^<^h^^o*^{c:«t5«tt| 

[0 0 0 7] 

- 3 0 0 2 6 2 h^ — i7^mT* 
^S-fecouv/^ h-^— ^ £co=i> by* hofi 

[ooo8] ~£tz. mmmyt^>^^. ^ti^oytAit 
b-^— t^fam-t^ h-^— 
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[0 0 0 9] *fe*58M«, Mffe^ft&JgSWjT U ft* 

jSc£*l6 h^— ^£J&ttJ-r6 h^— ^ftfctt 

/0 3SB«r«x.^:^7— H«JKfi836B"C*>o-C. flif!E»i£-< 

-^ftaTtAffftayh^^htWctis-C*, fit 

»ffc*r»S ^ <t 9— WB»*KB*rll«-t-5 

[0 0 10] 

-^«fflKB&t^* 9— «B»ritafiB*««-r«. 

(1) @ffft^j£KBI-*3tt5 h-^— ^tfttH 
*£¥U £*^«5^9-litt»ASB^v^-ctlllBE 

b $ *lt v ^ 5 c ^t6^/7 —mwMmaatiz& 

(2) ^7-H«^fiK3SB 

b-r—fAzmm^/ir bxmmztvz&mi&mcmto 
fc%&^%*7—mmzi8.m.mx*>^x. mm 

50 lc N MEIE«jKff±XliME»ai^yuh±^K1fiftfeh 
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«fc 5 KIBE £ *lt ^ £ £ fc # 7 - WflMSric 

zs* b^—*&&mxzz> 0 ^(Dfemmcm^^xmm 

iiftimt5*tyf^»\ ffiEEMttttifiXtt 

[0012] ^(^j: pKiaastb^HftiB— 

/S-t"5MIB^ir ^*Xt«te«ttWE^#fi»K# IT 
«f*f#«clBE$*vTV^«>-c, hv- 

fEu^ ^K^fU-CjESW^BIIfil-eiBB-t-s • ^ 
T\ #3t-fe>-!McJ:S*Wflr#<DSNJt4ri«<-rSi:3ft« 

[0 0 13] h^- *Sfcffl3S 
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So 

[ooi4] -<o£ ?temmm&k ltj^o^co^^ 

»^b(0]EK»*S:ftfflt5 ct 5 lets. 

fiTaSW) K— o^-fe^SrlBBU, Til (Xt*± 
ffiM) K^tt^irv^K*f^5^^SB©L, «-3tir 
WaS^H-iB (7irM*<D±<fcE»fl£{fc<0ffi) K 

©^EjSfejBS-fSjttSr^u^ h"7-^iBl^iI4B 

K-ett^-ir^ifK^-r^^^SBfflU, 

(is MKS^yuhB <75rM**>±oE»*W*wB) 

TS*sftffiSr<c-r*rpj}5^fl(rE^^ n-^— ^gff£» 
[0015] w(OJ:5*iBBII«KJ:o. Miezioco^; 
9, MEJftai^/^Nj&s^ov^Tise-f, ^otw^ 

5ttEu^ h^— ^OIrI— Sf^ffl5>**e>OjESW*Sr 
[0 0 16] Mttlff, iJE— oco^-fe^ih^t/^ 

[0 0 17] mIIE^^-</w MWco^T^T, 
#irv^&^fS-r-5*«<oBBBffiE. 
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[0 0 18] 0»Jx.tf % ffirlS— »<0*-fe^1^&t5*ag(S:* 
Zb t blz±ffiMlzziilzttfcTZ?tm$:&mi'X, & 

mrtjjfa (ess i > x ±mm \z &> z> yt*& nTmmiz &> z 

&ffij£<o$m&\z&ft±>vizx&m£tiizi' 
b^-f&mtnm&KA^xmw&m-tzzbx. 

[0020] ^leiioo^ir^^^dB-r^&ets^cT) 
m&x$ zytmmt&m*. ^^h^^-K* 

x.6 5. w(0Jfrg\ ffiE«jJ&3«lcfltfEBlr 

ttat9« SrKBfSt cosmic ftA UT^El^S-T ^ c £ 
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[00 2 1] "ocoftir h-^-^iCTIES 

[0022] strErffiojt-fe^-^xt^jtai** 
mxzz£o\zisttb-rz>o 

[0 0 2 3] ZCDm-fr. mrE«iS^u M^ir^lHRiJ^ 

— ^ttfctitt* SfcU'v 1 * h-^— ^3ftS«TEaijEftu^ h-^ 

— ^dSWEi»E4:u^ h-^— ^coljltHtfcfflJ: «9 -h«£(R"J 
W4Bi-*t#lc*Sn5o £fc ffirE«J5S^/whdspq 

m-r^^ Tffi,myt j &>~y-\z£zisz/x b-^ 

^ o^ffifi© J: «9 TSfEWJJcffiiar 5 b # tc*$ix5o 
[0 0 2 4] rttbcov^-fnco^T*^. SjE*u^ 

^0 LT^v^5<^:-rn^^, iSiEite h-r— ^ffi®Sr 

UtB-r^rc^O^i: LT, (TX + TY ) /2Srfiaj^T: 

mm^/is bmrtmm) x ctx +ty ) /'2$:^ff5 

m&'</l'b<D\-£tz<>Z\Z£Z)l>>i?* h"7- 
[0 0 2 5] ^±Ui^ Lfci: 9 \£*ftW\ZQhZ b 

^-^mt^^R^^-mm^&mmx^ 

50 -Ctt, ^ixlcj:9fei*ix*«>/j:v^ajf4xi7-iif«4:^ 
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b-*—#m*Mf$tfrZ>bb fcic, WUv^ 

iC, &Jjfa<DUVx b-r— *MIC*3l*fi*Uv?* b^— 

[0 0 2 6] ^^T% ^93(D*7- ilite^/S^Bt-is 
f&feM'tZtctbkC^ ^O^tl^tUDlsi/X b^— 

tc a:^-r * Ufa icga^ij-t- 5 n t a* -c # £«, 

14, WfBfB^«E**ill*^^iE^i-S*^^W^*^ 

o*ft5ffia-e«rSE«Hi*iPiiB:3S7-f ^ t oiwNSflsfcgj 

[0 0 2 8] -C0Uv?^ h-^— ^t-JzS.!:, 
[0 0 2 9] 
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B l lc^rW«Brt«Bfci3itS f-if*SEtt3«6B. 
[0 0 3 0] HHc^i-7/w*7"-iS«^3SB«*. tg 
f«100c, 100 m, lOOy, 100k/5^ 

<0*lR)(c^BoTllH^ciBBS^^TV^6 0 BttMSiSioo 
c~ i 0 0 kl«ix-ett K7A«oi**i c , l 
10 m, ly, lk$rIx.T^-5o ttl$lc-lk(0±^ 

\z n !F3fe***jSB 3 asias $ v > s 0 

[00 3 1] 1 c — 1 k coj^{SlCi4, 

^>ft-y>2c, 2 m, 2y, 2 k, ^fftfiE 4 
c, 4m, 4y, 4 k, HiW-^-Y — v^f 6 c , 6m, 6 
y, 6k, ^y--y^l/-K7c, 7m, 7y, 7 
kMfttffl7^8c, 8 m, 8y, 8 k 0S*;K,«X 
rol«lcKB*ttTl^. «bfc(*: 1 c ~ 1 k 14, -ttt*: 

6 k 14, -ttt-etU8*ff 1 c - 1 k ICBK^ H*, 
i0 Wfi?SfiPc, Pm, Py, Pk$:MLtV>-5 e 
[0 0 3 2] te^a5ffiPc — Pk(DTlCI4«c¥8R 

0 O^IStt^tLTV^So CO^B6 0 0*4, «s 
?ft-/>6c-6ki:, ^ e>(c^rcoT^(CsSJt ^tt 
/c^V^a >-a — ^ 6 2 , 'H2SHI c — 9 6 3 , t£2Jjn — 7 
6 l&t/rttbn— 6 0 
{cJ;oT«j££*xTi^5 0 flKi^/V h 6 0 (4, IEKju- 

ttSft, #lK¥g|5fitPc-P kSrJifilciiifl-rSo 
[0033] »^®6 oo-eiA^ft-^t 6c- 

6 kO^:n^tbiCl3:tt^^fcm^PW3 c , PW3m, 
PW3y, PW3 kri»fcte^/HSJE&EP*in?#, Cfti- 
■fc «9 iS*;(* lc-lk ±(D^tlftKO b T-m&if&m^ 
>v b 6 0"C«a6*tLSIB«MCftS^fiia|2^-C#5o 12 
^^S{4(1!^^^L^^®M^VM4«WJ/^^ 

1, 5 2, 5 3(C«tS®«^<aB-r^tti-CI4, 08)t«: 

ic-i k±<D^ti^^mf&^n^m&m^<Du^^ 

40 [0 0 3 4] «i^gl6 0 o<Dm*%Jj{cn^ 54^1/ 

^Higl5 1-53, ^»n-7*f 1 4 35S«HkK«t 
^K«t?>ixTv^ 0 ft*5, h-^— ^J£fcfi3£B5 1 

~5 3«4, m wzTjk-rx ^cn^v^fttc^^T, mm. 

1 0 0 k J: 0 TM'Jtc, ^ Lt^/u h 6 0 co 
50 [00 3 5] ^^f >=f-^ — ^^ 2 c - 2 k li**V?fJxfl| 
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// 

ggPWlc, PWlm, PWly, PWl k^bUtSE 

zkfcv%z> 0 »gi 4 c - 4 k fi-en-e'ix^ n - 

741c, 4 1m, 41y, 41k, &U^©^— * 4 
2c, 42 m, 42y, 4 2 k £^A/T:fc 9 , ^02>!r — 
^ 4 2 c - 4 2 k y^jD c , 

^afft»JDm, >f3in^SljDy, :/ 7 y * gMftSU D k 
&&mi-Z> 0 a«#JD c—D k!4*ii«€ p Jxs/r>' h-^ 

-gTA/-C^^o «o-74 lc-41 k I i^rtt^lHlte /0 
I^Slb^n, t8iPW2c, P W 2 m , PW2y, PW2 

[0 0 3 6] ^-¥^*^3g^3filII2{C7F-rj: 9(C 

if£tttJ#[5 3 10a, 310b, U— if (llfijffi 3 2 
0, 1f««MrB3 3 0 a , 3 3 0 b, U— if R&fgiS 3 
4 0 a, 3 4 0 ba»e>«/S$*LTV>5o l^-fWl±lS3 
10 a, U-ffe»a3 3 0 a % l/-fSW»3 4 0 a 
l*4&&-</U h 6 0 IC J: 5 iE&8£{£ S (OmmXfa V iC*JV * 
TU— *ftiSft£B3 2 0«t f?±acfiiJ«CiaESixr*5 9. U 20 
-f^3l0b, l/-f»a3 3 0 b, U-ifR 
W3 4 0 b«T8Kftl«ciaB$nrv^o 
[0 0 3 7] U-f t-ALc, LmliU- ifStfcHffi 3 
1 0 a^e»tU*tt, l^— 1f«|fiJtt3 2 0ICA»«, fli 
ft£B3 2 0^r«3S*I^Vtii[X^^^t ¥tf*±*: 
**rP»Cfl|fi]S*LU— *fS§M»3 3 0 a, U-lPRJrtB 
3 4 0 a^ IT, ^ftWUBttft; 1 c , 1 m^tS(C^ 
f££;ft,<5 0 mia^Ml c, 1 m«Cj»m»«^ 

fflJ3 1 0 ba»P>attt!S;h„ 1ffilft$|5 3 2 OICAW JO 

Hft£(S3 2 otcr^jfe^fRj^in^^tbu— tf*£» 

£{S3 3 0 b, u— tfR»SS3 4 0 b Sr^LT, ^rtl^ti 

1 y , 1 k JC»m?»«S:JBn8-C# So 
[0 0 3 8] 1f«|R]«3 2 0lidfS]^3 0, filftg 
«30' Sr£A,-cv*S 0 ffl|pj»3 0(i(HHS#ffi« 

fi^]§5 3 oii^rcoTKy =t^*—*<Disitismmz£*)m*p 

D#|£j(C[e]«|££*x£ 0 c*U;i«fc*K w— ifatttj»3 1 0 40 
a /!>>^;h^*x£tfc£i£*L<5 U— !ff— A L c , Lm£U 
— «fte»8&3 3 0 a CO^tCftltT, U— if^tijgB 

3 1 0 btf>£>^;h,^hJtffl$;ft,5U— if e-ALy, L 
k^U-flSM3 3 0 b^{:f5]m, ^3t36*lpJIC 

[0 0 3 9] Wtffl»3 1 0 attU-1f*a(3 1 
c, 31m, y > — * 1/VX3 2c, 32 m, 
7-33a, ->y > K!i^/l-U>X3 4 a ^A/t'P 
<5 0 ^-ftl3 1c, 3 lmli, rCTliU— if^-f 
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»*S-rs»fB»«S:«5*«: l c , l mlzM&L-tZttitXD 
Is iff — A L c , Lm££tJ±J-C££ 0 
X3 2c, 3 2mlil/-f*B3 1c, 3 1 mfrb^tl 
^iX^ffi£;ft5U-iff-ALc, Lm^?^Ml: 
"Ct6 0 ^;7~3 3a(i3y^-^i/yX3 2c^ 
i§i&LT< 6 u— if f-ALc £RMU u— iff— A 
Lm$rSi©-t-5o ^nicj: 9 if f— AL c , LmSr 
'>y^K!J^uyX3 4ai;AW^5o v^yyKy 

X7/UUVX3 4 afi^/iJU^— 3 3 a ^^COU-f t- 
ALc, Lm^{i^:$|53 2 0(C^^^trCli:^-c^5 o 
[0 0 4 0] l/-ffeM3 3 0 alij|I^yX3 5 
a, 3 5a' , 3 8c, 3 8m^A/-CV^ 0 1/^X3 
5 a, 35a' , 3 8 c li U— ifilftgfc 3 2 0 frb<D \s 
— iff — A L c £\ UyX35a, 3 5 a' , 3 8 mte 
^— tf1BfiJ»3 2 07^<b<£>U— if f — A Lm^tnm 
l/-fIW3 40 a^UMlc, lm»Cfe« 

[004 1 ] If Ritft 3 4 0 a f*#ffiU 7 — 3 6 
a , #r"9i£U^ V— 3 6a' , 36a", 37a $r^A/ 
~C1^5 0 ^7-36alil/yX35a' ?!>><b <£> if f 
-^LmMLT; 7-36a' KafiK C £ 7**-C# , 
u-ft-ALcl:ilTt5o ;7-36a' 
-3 6 a ^bOt'-ALm^LT^7-3 6 a " tC 
^KC^T^, * 7 — 3 6 a" fi-^GOf— ALm£R 
MUMUVX3 8mtd^< - t*ST?#-5o ^7~3 
7alil/yX3 5a' tf><b 5: 7— 3 6 a %Wy& L"C < 6 
U-if f-AL c ^WLTM^yX3 8 c \m< r 

[004 2] U-if StffigJS 310b, If Jftfifctt 3 3 

0 b , if RatgB 3 4 0 b fi-ett^tl if WttJfflJ 3 
10 a, U— ifjBfiftfif5 3 3 0 a , U— if RSt« 3 4 0 a 

*5»9, wixe>(offl&«:u-iffflfp]a3 2 o&mmicttft 

tCiBfiStLTV^o U-1fWWSB3 1 0 btt 

^-f»3ly, 3 1k, 3^^UyX32y, 
32k, ^S;7-33b, ->yyK^/H/>'X3 4 
b£^A/-CV>5 0 U-f«3 1 y, 3 1 kf^U— ifV 

Ka*e>*9. ^tc^M =z*m&s ^^^ift 

<C*tJCErS»«»«*«*»l y, lk^/Sr-53t* 

<ou-iff-ALy, L k^rlttti-e^5o =«y^-^i/ 

>X3 2y, 3 2 k(iU-if f-ALy, L k SrW* 
7t^{-T#5o M^7-33blll/-ffc-ALy^ 

SiBU tff-^LkSrR*t-t-5o cnicj:»9i/- 
iff— ^Ly, L k^rv-y > Ky ^/WU>X3 4 b(CA 
#t"C^5o v^y vKyX;yuuvX3 4 blii/- iff- A 
Ly, L k«rii3t»3 2 0 9 i£tf^ £ 0 
[0 0 4 3] ifJjg«g|S3 3 0 bli^U^X3 5 
b, 3 5 b' , 3 8y, 3 8 k ^^A/"CV ^>5 0 1/^X3 
5 b, 3 5 b' , 3 8 yliu— if<BfpjgB3 2 OHOU 
-iff-ALy$r, U^X3 5b, 3 5 b' , 3 8 k 11 
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I — ifdfrSB3 2 Of)>^<o is — *f t* — A L k Sr-tft-eix 
U-f K«« 3 4 O b LXtf 1 y , IklCJBft 

[0 0 4 4] U— tfK»»3 4 0 bJ4»«$7-3 6 
b, SrBigLS^— 3 6b* , 36b", 37 b £^A, 
"Ct*S. 5 7— 3 6 blll'VXS 5 b ' frb<Dl> — f f 
— ^ L y ^IxMlT S 7 — 3 6 b ' \Z>&< Zt&~?$, 
U-if t*-AL kSrSi§-C#S 0 ;7-36b' {±^7 
-3 6 b^^t-AL y StKMLT^ 7— 3 6 b" K 

^LT^U>-X3 8y|C^< Zk&T?£Z 0 ;7-3 
7b(iUyX3 5b' t!>>^ ^ — 3 6 b£iifiiELT< £ 
U-ft-ALk^lta^>X3 8 k{C^i< • 

[004 5] mi\C7jk-r£?\z? y--^yi/- K7 
c-7 kli-ett^ixXu- KMotO-C, *ft#ic 

*ic-i k±com^f$r^tL^7t^mr*#^ 0 
[oo4 6] z<Dm&M&mm\znmmt&frs±^<Dm 

Scfeh^-— {ft ^i=f>-* h^— 

tUtXD&TfclDUiSx b^-*femmW5 1, 5 2, 5 3 
£titx.T^<5 0 H3(C[g|2(C^-r®{fe^3gg(C*3(j-'5 
WiS^^ h 6 OICU^ h^— ^* s «g¥Stt^ttffl& 
tfUi/* ^^m^©5 1 , 5 2, 5 3COgS®^ 

$rW-f3t^i3i:#M»lc, lm, ly, lk 

[0 0 4 7] IE®jffi(*: S ±-Cco^fe h &(£>{£®-f 

VN-CliU^ h^-^tta3fiB5 1. 5 2, 5 3(C*t]£ 
Lfc3«9rl^ *^»jS^rlfijV (BJTfefcfrGl) (Cjot>T 

^h-r-^Cl, C2, C3, h^— 
t^^^ hv-^Ml , M2 , M3, ^fxn h-^-— ft 
(C^t^U^hT-^YU Y2; Y3^, 7*7y 
* h"*"— ftlCfct/S-f* US^X h-e — *K 1, K2, K3 40 

[004 8] U^h-r-^Cl-C3, M1—M3, 
Y1-Y3, K1-K3I1 *n«llSn£»tt % 

[0 04 9] U^hv-^ttjgi5ll»»S 
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h"^— ^ C 1 , Ml, Yl, KI^IU 

— ^C2, M2, Y2, K2£r, h^-^^tti^ 
l53liU^h-7-^C3, M3, Y3, K 3 Sr^iX 

[00 50] :(OJ:9l:^^h-7-^itiigl5 1, 
5 2, 53&Idl£U U^hv-^^ML, 

[0 0 5 1] ftlC^^h^^ftlU8i5 1, 5 2, 

5 3(nffir&m^^^xmM-tz>fc, mmmms 1 — 53 

liKW&^K-fSo HUliUv?* h^-^^m^©5 1 
OifiB^ffiSr^-rgl-cfcO, HU (A) Cl/^ h*v— 

flUlD^U 14 (B) iciU4 (a) tc^-ru^^ h-^ 

[0 0 5 2] H4Jd^-ru^ hv-^Kl liK3fi<oi: 

fp]i:^7-r>K 1 y «b, f4^7'fyKi x^^^^-sv 
?M7-f>ou^h-7-^^5 0 U4 {c^-r J: 3 
IC, ^h^«l5 1liKl5 10, 5 1 
0* 75^^/*^ttTV^6o »J^*5 1 0tt)t-fe^«U5 
1 1 t^gB5 1 2 &d>bfto-C:)s9* »J^5R 5 1 0' 
Ii3ttyf«5ir ^7t^a55 12 , 

5 0 *-t^«5 11, 5ii' li-tti-ennawjci^ 

la, 511a' J(J«ft*UyX5 lib, 511b' 
Sr-g-Az-CV^o *aa«5 12, 512' Ittti? 

12a, 512a' J&Vt&BU^XS 1 2 b, 5 
12 b' £r*aA/-ev^£ 0 ^cozioco^ir 5 11a, 
5iia* tt*tt*ixfi3tLfc*«:«»«-S-lc«»-c* 

[0 0 5 3] -t^tL*fJCi-S3t-fe>1^«5 1 1 iftK 
^55 1 2, 7tir>-^^5 1 1 1 bltmMS 12' It U 

k^— ^ k 1 ^^^n^as^/u h 6 o±mcom 

TV>5o ZblzmwtZt. 10, 510' li 

t kiCj&j&-</u h 6 OcoJi^tcIE{a$tt, _&o, HlJie^ 


15 

-tresis 5 i i ' &x*ytm&5 i 2 tTmm<D^t±>v 

SB 5 1 l&tfft21St5 5 1 2* ^^tcgSS^tvTV^o 
^ij^5 10^510' ttS^i^FgfSLft^J: 

10 0 5 4] LT^-M 512a, 512a* t)*h 
uyX5 12b, 512b' ^LTl/^h-7-i7K 
l l£#£JS£f-f 5 r £ t\ yfsiu, 5 11 
a ' Jij63tU-VX5 lib, 5 11b' ^LTl/^ 

-*&t£l£i[l5 2, 5 3tCOV>T<b, IPI«<D««i:fto 

[0 0 5 5] £fc, ::<BBfc*tf«BttHifc*ri: 5 
«cii»3Sft!.aSfBCONTS:«8x.TV^-5o ^v>* h-^— 
ttJSSfis u 5 2, 5 3»8tKAa»CO NTMilf 

if ic j; o ^tu s nfc^tufi^^$a^c o n t \cmz> 

«fcfcH3£E5 1, 5 2, 5 3lc:fctt£-ocDft1r:/1>-^<b 

[0056] a^afflcoNTic-csjsftias^ei 
h 5o c <D~£Mwn\t s f ~ — * & ^ 

srjstHL-c, ^ht-MMt^MMaioo 

c, 10 0m, lOOy, 10 0k ~C]&$L&tlZ>M1£<D 

[0057] vx±m.w i,tim&Mf&mmc x z> t , jb* 
»ic lm, ly, i k^tt-e^Bfeo^^r ^>-^ 

r^lCHKESOftSt!^ M>ft-v?t2c, 2m, 2 
y, 2 kiaot-i«i^ 0 g]2{C^-rj: 9 (C 
U-if*Sft^3SH3-ett. ^f«3 1c, 3 1 
m, 3 1y, 3 1 k rt>«b0r^co* -f ^ y^r^CU- if 
tr-A*5«tttJ$n5. tP*jR3 1 c, 3 1m, 3 1 
y, 3 l k«i®^*«KLfeiii«R^.BtoaSfla«**e>HI 

fflil^#^-f t*-ALc, Lm, Ly, Lk^ 
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[0 0 5 8] I — 1f3taR3 1c, 31m, 31y, 31 
k^b^rix^nWm^tL^U-if t-AL c, Lm, L 
y, L k|i=i V $ UyX3 2 c , 3 2 m, 32y, 

3 2 kicj:oT^n-en»5RT***J-*n* 0 ^— 9 s 

t* — A L c , L ka^n^ftl^fti^ 7— 3 3 a , 33 b 
lC£At£ix, i/y > Ky ^;H/>X3 4 a , 34b^ 

— A Lm, L y te^n^'tv^ ;7-33a, 3 3b£ 
iiiiL, ->yyKy^H/yX3 4a, 34b^U 
/0 1Mfa&3 0mffi<O±<O&fr* -Tte&h, U — If tf — A L 
c L kcoAWfiSct 9 ±2flcA£t£ix£ 0 
[0 0 5 9] (1^3 Ote, ^tcoIhKk^J; 9 if if— 

ALc, Lm(COV>Tli^U>X3 5 a , 35a' (S] 
k{CO^tlij|SuyX3 5b, 3 5b' (CfaltT^ 

&jjmcmfa-rz>o ^g^x3 5a, 35a' , 

^ 7 — 3 6 a £riflji© L/c U — iff — A L c&tf^U:/ 
X35b, 35b' , ftM* 7 — 3 6 b Srili^LAcl— 
if t'-AL kti-ett^^T^iSL^ 7—3 7 a , 3 7b 
20 (CSM$tl^^yX3 8c, 3 8k^UM#l 
c, 1 kfCJ8Utt£*x5o tS^X3 5a, 35a' ^ 
iiiSLfcU— if tT— JxLmnftM* 7— 3 6 a , *ft)51 
U7-36a' , 36a" ^^^X3 
8mSr^LT***l mtCRSW$tb5 0 jfeffiu^ 
X3 5b, 3 5 b' SriiiiLfcU— If fcT— AL y J*#fB 
;7- 3 6 b, |ff^IL^7-36b' , 36b" {Cfx 
AtSti. 3felEU^X3 8 y^LTSftftl y (CfSSti* 

[0060] I^J:?(CLtMlc, lm, ly, 
30 l k±(Dffim«asB*£*u K*®Jc^rtL^ti»S»« 
^HHftjKfigSttSo ^LT, tfMfi?Sl0 0c[: 

5o iaitc^J;5l-^-1f*3ic*^B3*^<^i^- 
if h-AL c(CJ;5^3t*l c ±.<7)^T^mmcttfc-t 
6 ^*<* l c co[h]|5^ i: fclcmfft3SB4 c 

[0 0 6 1 ] §|{fe3£B4 cm 1 ciC^iS^tt 

fiu h^-^t c \tm^p c ic^T-rso c?sp c 

tC^Lfc h-7— «Tctt85»jat*S(C«5^Stt5 0 IS 
^«E(*: S $r«S& L^:*&3R n - y [c X o T P C < HI 

-7*fl UCiH^ix^o ^^^>^n-7^tl 1(1, 
^ici^)ht-|Tci»i:ot, ffi»HE»S 
9 ttJ-T. EIHKtt: S li8Sii3SB 6 0 0 cofig^-</u h 

[0 0 6 2] ^Pcm 6Wt-^t6 c*5«6 
JO 0«:^UTE»jBttt:SICfBaRPW3 c^S 
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JBE£rBWra-t-6o Ztxlc£ Vffiftft l c _k<D b1~— ffcT c 

* v — K7 c^-o^© bi—&y&&-t 

S WWiS^yu h 6 0 co^©j{^# ot$b tcte¥^5 P m Ic 

[0 0 6 3] £IT|3J«(CLT, M6¥»10 0m, 1 
OOy, 100k(CioV>T, U— -t^jfeaSE^SSE 3 
^-«Lm, Ly, L ktm&tZtl. 1 1 

y. 1 k±Kl^-tf>^iij{fc, -fxpISi, ^7 3/^®tt 

[0 0 6 4] IE»HC*SlHg^fflJP kt' b-f—l&U^ 

#BflWKricfflS 1 0 0 c , 100 m, lOOy, 100k 

h 6 0_htC^£;ft,6 (B3#I) o M^h6 0 
li> BH&t/S2l^-t"«t 5KUMbn — 7 6 3XmW)£ 

&£,<DU^* h-^ — l/^ h-^— ^&ti}3£® 5 

1 , 5 2, 5 3(CT#lttl£;ft,£ 0 

[0 06 5] #BM*Sl0 0c, 10 0m, 100 
y, 1 0 0 klC*5V*-CMt, HIRJcj±^S##ttJLffiH 

[0 0 6 6] ^feOl/^ h-^ — ^cofig-rtt^ai^, 

[0 0 6 7] #W>?* h^r— ^^E5 1, 52, 5 


(10) 2000-227692 

[0 0 6 8] ^jfe3S*lR|W«-feU^ h^— ^OiiE-T 
/0 IdlBE^tt^lU^ h"^-^«lttiSIE5 1, 5 2, 5 3 

12, 3oc7)U^ h*^ — ^^tib^SS 1 — 5 3*»&ft& 

fcaa** H^iai, siriau^:J:5(c#a<offl:Ei'n^« 

^rf^Tttf), #1/'^ h-^— ^^it}gf 5 1 — 5 3&, 

*ft»K:w^ b-?-?&&mtim*mtt:z>o ztib. 
i^^^ h-^-* busses 1-5 3 (nmm&gkiz 

[0 0 6 9] *i:^h-r-^ttfflS!i5 1, 5 2, 
5 3fco^TOl^£tfc^!i-;5^, [D2(:^tH^I 
5 1-5 3<i^r^tt^S-CH®Wtc^oii^i^^ 

t^TttBU «ffl«i5 2, 5 3(Co^T(iIftW^BS 

JO ~^C1-C3, M1-M3, Y1-Y3, Kl— K3 

[0 0 7 0] ^fc, |5E^CO^iof9 , h"^ — 

1 y (D&miRXJ&fr? 4>K 1 xcOfir©^ 

l x(c*fi-Sttffl3SE5 i lcj:e^miiv>-rix 
^l^«l<o®ift(cJ: 0fTt>n-5O-C, rc-C«SS^*rffi]i: 
^0 1 yO«!5 1 \Z£Z&mzi\,^X® t W 

[o o 7 1 ] EMM^-rj^ic, h^— ^tttaas 

©5 lii, |ifc&GQt:fc9, ^ix-en^-T^^-tVI^S 
1 1 a titWkS 12a, *-fe>^5 11a' ir^SKS 1 
2a' *"#A/'C*5 0, ffiriE^i:*5iJ<OH«"CiaE$ixT 
V>5o h-^-^K 1 $r^(±i-r6(C^fc«9, !o(7) 

7tl®5 12a, 512a' h 6 OJbCDUv? 

50 [0 0 7 2] Z.(Dt%. #J6i-6*-fe^*5 1 1 a, 5 
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11a' &U?t1ifc5 12a, 512a' ^^^rf^${6H 
#215 12a, 5 1 2 a 1 frb l/'^ h*^ — * K 1 (i® 

©A»*Bei» ei' 

IHUr^ocO^ir^^ 5 11a, 511a* 
»*«E2, E2' fctt«a»*lRl«lH^#U'C'ttb«eiX 

roco^yf5 l l a, 

5 1 1 a * fi, *flSi-63taR5 12a, 5 1 2 a * 

t511a, 511a' IC X £4&tH{i -^O S NJfcSrifi < 
h t — $ k l k<nM^^> h7^ h&ifTBr?'— 

[0 0 7 3 J ^fc—OCD^irV^S 11a, 5 1 1 a * 

12 a, 512a' a»fc0>ttl!aat«C «t £ h-r — ^ 

k i ton— ffii£&'ANt>*b<DiE&&ft%mmmcmm'r 

So 

[0 0 7 4] «s-rtttf . ~ ocoftir 5 1 1 a , 5 
11a' ^l/^ £&ttW-£<b£, «iS-< 

/UN Orisiifcov^Tv^fci^ffi (B 5 K«i»T-7jH-{4 

[0 0 7 5] U*»U»5S^/Uh6 O^tffco^T^T, 

m 5 iC^-C^-T <fc 5 K»J^ 5 10, 510' iRiitC-f 
ti7tilg§$ril5i:^li, Uv*>* h*^ — ^ K 1 (DjMffJjft] 
VlZ&\,^T±.ffimiZ&>Zft-Z>-V-5 11a' teT^WC 
£>37fcir;/1>-5 11a JzOjBIvCU^* h^— tmfeU 
^N^r^tii-r^o TffiWft-fc^S l 1 a liJb«t08ft-tr 
>t5 1 la' J:^<l/^hT-^^*U^N^ 

[00 7 6] h 6 0 ^|ifcOV>TV>t, U'^ 

0, 5 10' *»e>jS^5ttllc-fixfciffil»S:ai^i:* 

^5^ir>i^5 1 1 a ' «TSf£«l^feS3t-fe>i^5 1 1 
a J^JsMrMftJWicuv?* h-7-^»NMU 
T^(RiJ^ir>-th5 1 1 a liJioftOliJ^ir 5 l l a ' X 

oa< h^— ^gffAea»NSr«tu-r-5. 
[0077] mi ic^-ra v-m&Bf&mma^ mm 
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(C^OCO^ir 5 11a, 5 11a' XfemZthftls 
^CONTtCli^^T^ (T1+T2) /2#5£3££ 

ixrv^o KiRiSaQSgB'T?!*, ftirviJ-5 1 1 a, 5 1 
l a ' -cefcfcH$*Lfcus*x h^-*ffl^t9«&«5£Kft 
ALTfiSU U, ^co^m^rt>or, «2S-</u h 6 0 I* 

i y ) mmvLmt-tZo 

[0078] ±tem»*\z.o\,*xvtm-rzts nu 
^rv^i/^i (El5-c«i«l6) -cti, ro^ftirvu- 

511a, 511a' ^^iH^/L- h 6 0±OU^ h"^ 
— ^ (7-O-Kly) 0!E^<0{ijrdB£i^I&oT^ 
<5 C wCO^r ^co^ir>^5 1 1 a , 5 1 1 a ' ti*b%b 

frz>tkmmjjm&m6 (a) ;c^-r 0 

[0 0 7 9] J&i^/l' h 6 0l(D7^yK 1 y^Hl^B 
(DiiLm^tzt % , "oco^ir >if 5 1 1 a, 5 11 

a' i±7-r i y <Dm-&frN&mmzfem-rz&^ 
*<Dk%<D&yt±>i)-<Dmtimte. me (a) {c^-tx 

20 >K 1 y 60*1^, JftiS^U h 6 0 J: 5»5S 

ttmfitBB^-C^jftifl^MSrT [sec] £lT<5o ft 

* 5 1 1 a , 511a* ^ttJKlfPSrfi 1 9 M4oT- 
o<Z>#Jg5 12a, 512a' ^P>*SrH'ttiBHt&"fS^ 

(D6 «FB*|H]Mi<Oif nOftffO -C^>5o 

[00 80] B5 {c^-TJ: 9 Jc, »a^</u h 6 0 *stffc 

OV^TV^6^ffi (El^HiSW #*-fe^5 1 1 

30 a , 5 1 1 a ' tCj:5 l^v 5 ^ h"^— ^ (^-f >K 1 y) 

^(VKl y^H)c|3AC7){5L®{C^fc<h#JC7^ 1 y 

u m<pnm > ^ir^ 5 1 1 a ■ 

1 ytm^C(DitLm^tz.t^\^y^^K 1 y ^r^ffi-r 
5 (IU^ffltj») o ^tl^tbOTt-feV^S 11a, 5 11 

a' a>e>#e>Jh,*«mm*e*:i2 6 (b) , gi6 co 

[0 0 8 1] H6 (B) ic^-r^^yti, 7tir^i^5 1 
ec] ^-T5o 16 (C) l^f^7 7lt TtirV'i^S 

■w*e>u$** h-^— ^«itafitac*-e<7>aiaB#PflS:T 2 

(sec] tt6 0 C wT*, "OCOTtirV^S 11a, 
511a : RlWtaa 5 12a, 512a' ffit/^**^ 

H*tbTV^S*»e>, HtJlSOT^ (T1+T2) /2 Cs 
e c ) 3xo 0 

[0 0 8 2] miCj: 1 ?, j®^h6 0^toV^ 
JO ^tt't, -ocOTtir>lJ-5 11a, 511a' 
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ffiHBttmajpwp^e>-o^-fe>-^5 i i a, 511 

«F«JlC«ta-r5*TO«FlfflT**«?>SZi:^-C$, CCD 
WTirj»iS-<yuh6 OizXZlsiSx h-7-^Kl« 

iSjE* (IES0» Uv^Xhv-^ (7^yKly) COf& 

[0 0 8 3] 1^1/^ h-v— * Y 1 , Ml, C 

1 , K2, Y2, M2, C 2, C 3, Y3, M3, K3 

©5 1, 5 2. 5 3M^fc^7-IM«lt'lt 

[0 0 8 4] w«>*Hi«wa5<5v^-CH^«:«l»Lfe±»J 

/jr*3, iBBttB"fix*a«o|fti3l-</u h 6 oiou^ 
h^-^liJSiH-</u h 6 0{c»ttfiafi£*vO^6III^£: 

SW LfctfUT'ii, l/^ h-^— ^Sr«a6^<yu h 6 0_hM 

te^ui^^ h-^— ^emjfiEs i-5 3 [zxm^v 

iCKLt!/^ H^~^&mi£®5 1-5 31CT^ 
tHL-Cfc J:v\ 

[0 0 8 5] aiRHLfcMW, letMAl 

o o c - i o o ktem®Lffimcm<5< h-*-— 

[0 0 8 6] 

®fft^KB(c^^TffilEiB»j«f*±-t?offl»fe 

umiaiBas^/u H±ic0E«*fe b-r-mz^ti^tmm 

LXJ&f&ZthZ b^— ^^r^ttJ-r^ l/'^ h-^— 

*«*aJ3£B"C*>oT, mrl58RiH-</uh(D^^o#JcJ;S 

So 
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[0087] *tz*f&w\z£z>t. mmzi&n*mkm 
9»mmm&mtt*7-mtm!&mw-e*>^x. mis 

*7-i®ffc^^^teftX;9-iii««*«B*«W"r5 

mi] *&w<n—nMMmx&>zi<'i/x b^—*&m 
SBSr«^.fc7^7-i®«^fifc«a<o i m<o®mmtii 
&^-rmmmx&>z> 0 

20 im2] Hi^-#-|B«fc»*SSBJci3»t5u— iPjfeaE* 
^3SB> ^Tfefr. *5¥«a63$BRt/Uv^^ h-^— 
8SB*r**«±**»&*fc5WW»»ia-e«>S. 
[13] EI2«c:^-t-®«^8Eic*5tt^*ai^wh± 

«ttJ3SB^iBBttlB^u-1f*^aSBi#*^*tK9 

[14] b^-f&mmmmmwm&TF-rmx 
m (a) tti/^^ b**— ^twassBK.fcsv'^* 
b^-*&mm&<n¥-mmxth*) , n (b) kb (a) 

jo tc^-TUv?^ h-^— ^^tB^B^i-5^^ h 
ttittffio{Ri]®B]Tfc6o 

[H 5 ] S&i^/w h *s*"fe^*Jcfi-5< ^ifinctffeo^ 

tv^jri»-t?<duv?* b-?—#mmms:\c£z>i'i?x b 

[16] i (A) teffiBa£-</U MStffco^TV^vRffi 

^77t$>^ HI (B) li&i^yU MStffcOV^-CV^* 

40 (C) tt«a6^wh^tffco^^Ti^5*ffi-cco^v?^ h 
I^OlftW] 

i o o c >r b*r— ®L<omtimi&M 

1 0 0m 

10 0k 7-7 •y^-ejta H^-fftco®«»fi8« 

1 c , 1 m, ly, lk m?ti£ 

2 c, 2m, 2y, 2 k ^ ^-y 
JO 3 u-1f^3t^3SB 
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310a, 310b U— 1f£tttiSiS 

31c, 31m, 3ly, 31k U—tfjfcSg 

32c, 32m, 32y, 32k 

3 3 a, 3 3b 

3 4 a, 34 b ->!)>KyMl/yX 
3 2 0 U— »FffllR]ffi 

3 0 m&i& 

30' dftStK 

330a, 330b U— iflfifett 

35a, 35a' , 35b, 35b' jfe^U>X 

340a, 340b U— 

3 6 a, 3 6b ^>^t * ^ - 

36a' , 36a", 37a #T "9 j£ L ^ 7 — 

36b', 36b", 37b WOigLS 9 — 

38c, 38m, 38y, 38k jfe2EU>-X 

Lc, Lm, Ly, Lk If tf— A 

4c, 4m, 4y, 4k UmkU 

41c, 41m, 41y, 41k 9!^n — ^ 

42c, 42m, 42y, 42k 3£R4r— * 

5 1, 5 2, 5 3 l/^h7^^^tt}g| 

5 10, 5 10' ffl|j£^ 

5 11, 511' ^-fe^fflj 

5 12, 512' itWM 

511a, 511a* ft-fc 

5 11b, 511b' ^U>X 

5 12a, 512a' %M 

5 12b, 512b' SJ^U^X 

6c, 6m, 6y, 6k «5¥^Y — ^ + 

7c, 7 m, 7y, 7k 9 ]) — \s— K 

8c, 8 m, 8y, 8k mm? >>7 


10 


20 
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1 1 ^ * ^fu — ^ft 
1 4 ^a-^tt 

600 m^i&mmm 

6 0 i&£-</U h 
6 1,63 I*®jo — 7 
6 2 x>->3 >n — v 
CI, C2, C3 

Ml, M2, M3 -^ify^^U^ h-r-^ 
Yl, Y2, Y3 ^fxpoi/^ hv-^ 
Kl, K2, K3 y7'^OU^N-^ 

Ki y »as*iR]a:3E9>f > 

K 1 x #4£>7-f V 
A, B, C Uv>* h-^— 

co nt mntma 

El, El* hv-^Kl lZ.mM£tlZ>3t<DA 

E2, E2' K 1 iCTSWLT^y 

N fetti£tlZ> Ui/X h-e — $ K 1 OISJ— a$» 
H JRiS^/U h 6 0 flB<0i5&aft#ft(tt 
Dc *sTls&Mm 


Pm, P y , P k 


30 


Dm 
Dy 
D k 

Pc, Pm, Py, Pk te^gCffi 
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